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(57) Abstract: The present invention discloses an network and method of realizing local roaming for subscribers, said network 
includes BTS, BSC, MSC, VLR, HLR, and roaming number manager (RNM) connected with HLR; said RNM is used to 
manage mobile numbers of home and negotiation roaming location, and dynamically allocates the mobile number of negotiation 
roaming location to roaming user to realizing local roaming; said method includes: configuration the RNM with numbers of 
negotiation roaming location, separate PSTN/ISDN number and signaling point code ; collocating the data in the entity of 
negotiation roaming and home location ; establishing the interface between RNM and negotiation roaming and home local 
network ;the users utilizing the above configuration to realizing local roaming. Adopting above method and network can realize 
local roaming for mobile users, and greatly reduce communication cost when the user is roaming, in addition, it needs small 
change, low cost and convenient implementation for the exist network. 




(57) f»S 

PS|^&^BTS, BSC, MSC, VLR, HLR fcMi HLR S£4fc«**SiM-*^«S 
RNM; #Ti£ RNM ^ ^^^^^^^^v^i^^^-f *%, 3ft & *M* 

# RNM U>%fo^)fCfc^^*h^k3-ih PSTN/ISDN -§-*.3,'Mt4-.&^*%; 
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20 T^^S 1, ^@ 1 t^ASW^*, 5MT W^*t3S^ 

.at^^P58<ft»#f#.fc^*JfcBTS, £Jjr4**ll& BSC, ^^L*t'« 
MSC, mzr&%-^ VLR ^^^i-f #H HLR. i5* # / 3Mfr *,t£ 
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m#) MSC i^^gjift HLR i-^i^^^-^S>J>£^^-i^. fcfeZffi 

4fc3t^W*S-, &4&gJfcBTS* iSJfrfe-M&BSC, #^5t^t'^MSC, 
m^^^H VLR HLR, afc^iV— ^*«M- 

15 *%^3£& RNM; 

^t*ft«H" JW*JL*#* HLR jfl -f f" 3® jJs^r 

20 /9tS£8U***%'fr3£& ( RNM) ^T«<^^£J^>M£i$M5-S§- HLR 

+ - 
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a. # RNM PSTN/ISDN ( fl 

famffr&m&iit) RNM; 

c. RNM M &kfrM,&M*-tk ^ W ^ a 5 

c2, ifcjLRNMJ? HLR Ib]^^ . 

turn? sir^tf VLR HLR *- 

d2> A&ti HLR VLR #4iJL:MHfr#.. *M&/8 

^-t^«iti±W-f^'f^^^ PSTN/ISDN ^£k^-tit$mf% 
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^^^3^^^ HLR, ^'Jl*) 
5 !)3<4^^ HLR JsUffii&ffl f* ¥]M> faj^i&tfj-^rtik. 

10 #^Ht, (MSC) il^^^^^t'^ 

&mrfr&*MP (hlr) ^r>)3^ 

#jj3y&teX##& (HLR) r ^M,M^M^^r^ (RNM) ^: 

iM&JL^Ml-* (VLR) 44&&> -^iyR-b^m^^^ll (VLR) # 
15 2]«MH*.fc, (MSC) ^Ji^H. 

iktfj p ( HLR ) it^P^J ^ PM&W^^*^^ ( RNM ) 

20 #m dl t #Ti&^ VLR ^ IMSK <MM^>>3 >P iRJ5W ) 

r PM,M HLR. 
^M- dl t VLR HLR &i&¥j&%MMif&ft&&<Wt&, ^# 
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m.d2 t HLR ft mii^^^jtjt^t^t**.^-Mfcfc4^: ftf* 

5 rnm, ^^m^^mrM^^r^m—^^^M^mP 
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5 tftM; 

15 @ 11 A^^^^^MM^^yk^mrmt^MM; 
20 #|Lili*feJf)/ r — #, #J/IJ ****** W*MHft, ^&*JiMfctfJlMh 
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T fl& B W *l ^ » S ^& B ^ - 

fefe&j&BTSl* BSC2* #^^t'^MSC3, 

#HVLR4, !)3^J.^##HLR5, ^J* jMfctei^* HLR5 
^■f^fSH RNM6; 

^W^-f RNM6 A— ^WSM^fr, MT^&PM,®*> 

20 ( 2 ) g iKNMS'.tt &. Mftr WW^tt 
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(3) gJW^/'W^S^Bf^. ^^fc^/* 
(5) ^^ftMMWWtt. 



WO 2004/006592 




5 ^0 2 ^^J^^^N^t. BTSl 

&i&&mAt^m%gt> %vLtt—fub%*« *>&& i ^tf)ftr?tSL% t 

i ^*fJ*JWfe*!* BSC2, 2 
it, *MH*# i *Mfr3UM"<* MSC3 ^i*^-f**!#^«f 

^srtt; vlr4 m^w^m^^M^^^ 

RNM6 XXt^a^i-f ^-^ HLR5 A*TJ&<Hf ^W^^^TJt. 
HLR, VLR, MSC^»atj*-t^aHRHM— fe^A^/ ^^'li^a. 
T # *f *t RNM *MLR £/fJ jt#T ^ t 

mns.^m *f^$LW$iM n rnm 4tat— : 

B.SC. MSC VLR SMMiJUBe., VLR fttttf /* ^ HLR jtL*4iX 

*p HLR *J*HMbtM* A r 4i*iUHW*f£** H £4L£ T 
^^-f-^. <j3 >^gl^ RlW^Jtf/fJ/ , #^fc*£tf&#BA####i*. 
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5 HLR#jj3,*W RNMjSJfiH^/' *>*1*J ^ 

**#£**$ VLRf, *lfrJB^£A*.VLR+*W/**, &Mftr 
fc$L^ tfrftf £tf ****** fctM^ii*^ 

f>, -fr^mr Mtiti^ -*/sns**«tei*»*i 

^ijjfl r Mlftft&tf) A g|6* VLR t > *AJBMJ,p£l/3>&® VLR t**^J* 

tei!$*******fc-^-§-^ N1 *tJM^at**i** 

**&*1H B,RHM#*^*1^ Wfc«**4M*fciM-*Nl, jJs^gi HLR 
N / **&fe4t& ( ) #AJ!l^ #r£** B 01 6* 

15 VLRto 

%Mft r *>T£tt% i^i «t . nut aww-awwiw**** * «■* 

01 6*#^& 8U£® ** MSC ( ;^:3r#UTlM ft / 
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g ^ RNM ^#L^-f-^^f^^^/' ( ilJJ/f&lft^^A&telSI 

5 itiy r ^ vlr &$m&it& , u w^wm # MSC . 

fa)aM,mih RNM + , *t^^- > H4*»^/4W^^*. 

15 -0UBiHHl*». A^m^^^^M (USSD) ^Mr 

HLRit^RNMJflr^T^Mr, *tfi£+ffl$. RNM ^zkMffl f 
Sat^^H^AS, RNM Nl. 

^T^jt-t^^Se.T^?I^^J/ r ^ ; t^. 5 
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PM,m#l HLR ft RNM i^^^it^ f frfa&ik&^h ^^h, RNM^&it 
10 ^^-f^illSJ HLR, ^y^>L^-it^]/ r ^#P^^-^^ p Ho £ 

15 4iJU*& ( vlr Ak,*t), ^ Bab** 1 )^ 

89 3 A^ML^^&^tf'J 2, * t HLR tf^-fc-- 

fe, A# HLR + 2 t . HLR ¥} 
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m # ii* n ^ ^ *,*-9- *k.*t , -q- >a i&it'S # s i 

r-^^Mr MM**) VLR Jk^it^T^® 4 ^Jfr^AML^* 

te^^n^-, ^^-n%r%—^ hlr, 

15 j^^i^^HLR^^, ;$£^HLR#r^ 0 RNM 
Bft-THIr^JM^ffe^^. i&— #«-^T^: f^TE^^l^ 
HLR, RNM 1**CMM^*» HLR *-F1iM&fcS*ffl 
^\f¥i^^^)^r^^ HLR^— ^, sMj^jfct^tT&ds 
$LMSC#r^Ji#HLR +2t^/^*:#, il*Mf2lT, RNM«J3/\ 

20 *MLR#*f>&:&#, fa ft HLR ^Ji&tiHt&, MSC 

HLR, ^^MSC&j£^lttaMr. <£ii/H*j-f-+, T^^se* 

^mj&i-m^Q&^ntf) hlr ^/^r^^M 1 * n^-feM^s 
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^<##^? , t*7 * If) # W ^-mP^J 4Li£-**kjL?rl& 

&T-m& RNM ^P— ^ RNM ^^^^ HLR ^l^JIIL^, — ^ 

HLR Hfe,"STi^#4tM r StS^AM^^ l§] (ft RNM #f>J#L£-. 

pj^m^^^m^ &&m+frJM&M.4t&» hlr (a) , hlr o>) , 
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m^7§L%- J f*% J f&-% RNM ( A ) fa RNM ( B ), ^'JfSt^lifS A ^ 

S6t> BTS ^^^iHib^-^^i^, teflUM^— JfcttE 

5 *bK*+ttfl^i**ifc***; BTS ^^ ,J BSC ' BSC ****** 

*», *«BTS^#; MSC^i*flJ-f*^#^^i±*; VLR ^ 
f--lH»**ftI**K^#^'fc^/^it*; *Mh GPRS jL#1*,& 

rnm ^ -Hf«AU*#&auM * /* a* 

»*HWaU*W$fth ■IfcWfl/'fcfl HLR, VLR, MSC ^ 

rnm — fe^^^i 

£ ^ HLR $kmtfr, HLR f W^DK^ & # 

RNM#2»)JJM^. 

vz&-&&$j&ft&& ( gsm) ^m^m^^n^^^^t ^ 
20 ^mr^fcykifctfi 

1: ^ RNM^S^J-^ PSTN/ISDN ( BI&^W/^'&^MMa: 

T^^^^t^^^t^^tRNM 
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g&ji , ^ ^ ataN*,/ 1*) ^-^ ^ ik-^-zikti % m r 

5 i& 4^ ^ r PM, n %rtfl RNM; 

RNM i-^J^^^^J/'^J.. -StiJWJ^^i: 

■tf-3.m&ffejjAtf; ^^T^/A.^^^^m.^jk^4^ (Mobile 
Application Part: MAP) !#4t4v£iL&, *»: ^.5t^^» 
15 ^vC^^fct'^. 

(1) RNM#»MSCd$&n 

GMSC/SMS GMSC ( £ a t *7«L$# n £Jfc t •** ) 

i£j RNM & J &$v»\8\f>¥i3&&it.%, ^M^^^^i-^^l^T 
20 it. 

i*^^-P_h^#^ > EI^'ft4-( MAP: Mobile Application Part ), 
*t>& -f GMSC HLR 
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(2) RNM 3* HLR tft#-n 
i£>N& n # -f RNM ^ HLR 3t4&^ f fc-*£-#4&JL , ^ f ir 1ft (ft 

M ft r &ift&T£ffii&)A/Mm-2L>k$L4m , HLR it** RNM ft f ^ 

i2L^-&* Jl^J*) ^#4-^J-^^>^^I ^4- (MAP: Mobile 
Application Part) w$-^$t%L 0 

^Ji^RNM^Ah/^-Ah^^r^, »5A T#..& : 

*hfc7#*#^ii^W*##ttA»te. — ^ RNM f&^# 
15 $■ ^ HLR H^HL^, — ^ HLR -k«T»*$Mfc>/3 &SMfe»#^ |SJ # RNM # 
$UM-. ®^^^^^ili^^/ f ^r^^A^:t^--^HLR t 

^*^/^^#^^-^-t^%-tLT^^^I§J^ RNM |ifS; 

20 GMSC *feJ*ifr|S)/8;& PM,&tfl HLR, X^ititl)3>^Ak,6^ RNM 

^iyftHLR, JLRffe&W^fl^ ( feft &&fcyki%&&tf) ft f* ) ft 
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M,^-f-«iJ^I^^ HLR, 1^4bTxtW^tia:-i&Sai^gSLH^-^.. 0 

^n^^mr^^A- hlr t , ^^^^-f^s^'J^ 

10 ^ >h HLR t » *» JWe4*#&&ifr^^fe*iJ4^ HLR + , #$Li&^-^ 
4T^^^J^ HLR 5fa RNM^fB)#ito 

^r^^MM^M^J^yT^m 8#p*r, RNM(N)A^-f 

RNM (0) A*h£-T-/flj*,**. 
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"update location"; 

2) HLR^IM^^ lWteM.it "Location Change" $&ii> 
RNM (N) ftr%L!kJ&%MJJT, ^4t*«**«*T^A: 

5 ^ / *»: f -M&k ( IMSI ) f & 

ftf MM&l&3L4t& "current location" ; 
J8^J**.*M£Z'fir& "old location"; 

3) RNM(N)#*M'J "Location Change" ^-f^Stkfc "Number 
10 Activation" ft HLR^^/ r gffafcilHfcfltt^. ftA*****."* 

*WKirir . *»*.RNM (N) (jMNS/^M^/ 

>. N ' AW^/H^^; ±»*.RMI(N) 

# # frm&^Mski n ^ , n' «^ hlr ^j^ ^^t^m^^j 

15 7b RNM ^®L&&tmftr :MU3 ^ ifrte^M^ 

6t ^ jla -f * n ^ awNfc/ w -a- ™ * # ^ */ w * 

4) HLR ^t. VLR ^ 3i.it "Insert subscriber data" J&&4i/J8 

RNM (N) 

20 *2r, 

5) ^J/ r ^Itf VLRil.it "Subscriber data insertion" iHMgfaJQ 
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6) HLR VLR #}Rf'$k.&#l^*kiLZJ5, it it "Number 

Activation ack" ft&ft RNM (N) HVJtW&W^&ft-ns; *»*RMM 
(N) ^BtfaJl*)^»M>J HLR ^^SC-f-^^^li^, t#aWf^ 

5 7) RNM ^mftf*3&&4k$.*>M&&M.tfj J ff2,, V? 

RNM (0) ^leJ^RNM (N): 

7.1) HLR fo$kmf'S&.¥l&£3&.3± "Cancel Location" ft&it 
^pRNM (0) fl^dfe**", ft jLjQtitm >W#l:t^: 

"old location"; 

10 7. 2) RNM (0) itit "Cancel Location ack" ft&iS} HLR 3ft iMW 

ft 

8) HLRii.it "Update location ack" ft 4^J VLR 3ftiM£.S..Wr 

-f>63,, <M^^/ , i*#J*% (IMSI), ^Mr^JPM,M^}^ 
ft-fty N. 

20 jN* 6 ) Jk&im. 5) jfc AJ&4Mf # . il#^^ HLR VLR #*H# 

t ^-f-it^/ , #l*l-#^v^J^ > RNM JSL^^J HLR tft-f *%%i-fcmh, 
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Q 9. 

5 

2) RNM ^**W.-3-*Mfc4Ml^*WA. «i 

/fl #J#iK( 4^iR3« IMSI N )i&ii"Send Routing 

Information" 4^ ^>S>^ HLR 

3) HLR i&it "Provide Roaming number" ft&fa VLR if^^S& 

4) VLR "Provide Roaming number ack" $f ,tL4e»^S&#r/t. 
4% MSRN i&m HLR; 

5) HLRil.it "Send Routing Information ack" >#&&RNMi& 

15 6) RNMi£it "Send Routing Information ack" GMSC 

HLR mWM^^ GMSC «3H 

6 10. 

20 fKAJk.^+^TiL**Atf**. ffl + *$**AJMM"** sc SMS 
GMSC (#>1f&£o ^«A*^*W«-t. 
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1) m.%&jkfr^'Utem.%&ftm,&] sms gmsc, it gmsc & rnm 

ft r ##iR( IMSI ik^PM,^^ N )ii.it"Send Routing 

5 Information for SM" $§>%fciJQf* })3M,&} HLR i-x4j5$-i±7; 

3) HLRilUt "Send Routing Information for SM ack" 
RNM i&HJ J|] r m&tt MSC -^i^ SGSN "fty; 

4) RNMiI.it "Send Routing Information for SM ack" >#&6l 
SMS GMSC Xi^^ii^MiX, 15AM. HLR #fiJtHf^/ , #f£<Hl MSC 

10 i^^T SGSN -f ^^TfrM^' ; 

5) SMS GMSC^^^a^4^TJLo 

■Stlflit— 11. 
15 1) £U^mr&^&i£ifiP&)&-f*£i Nitfe^Bd", W*M» 

GMSC (iff 4.^*k.WJ^t^*^ GMSC) itit "Send Routing 
Information" &)ftf> HLR jWs^&ir^Tf 

2) HLR &4fc*l*t<jTlMt, itit "Provide Roaming number" % 

&&flr m&tfy vlr i^^mM^; 

20 3 )VLR frm—A-'&MfQ MSRN, it "Provide Roaming number 

ack" >#,&illsf HLR; 

4) HLRii.it "Send Routing Information ack" >ft&i^GMSC;& 
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i&S&te&T&imk, VAflUtih^&k MSRN GMSC ^Jl^H 

m 1 2 A^ B ^ #ri£3r & # # -n>h ® . t£ ^ tf* 

5 sat* m *mmm& at* © w # w*-^ # . 

12, ja^4^W^^*^**^^^^**^* 

*> : Vh#)*ikMn%> -ftm^tiLfc^® m r at*3] itm^mr 

10 ^c, /til *MM*-9-*%*£. 

st, ft— ^/^^^gi^-f-^N, ^^at*s A^s*fc 

15 ® 2 ^f^Wlft., 12 i^M^g-W, 

*,-»$"f4£JL£4b, Al ili± BTS, BSC> MSC VLR 

at^f-ftJL^He., ^ vlr ftiMMrtf hlr j^^iit*!-*^-. /fl/*# 

HLR £#4* A2 WJiitf^^f^^^^^It^, Pp HLR 
20 n^^&^Mr&M-MJftlft&ffT&tfj SI T il> RNM ^ 
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f^W^WH > RNM £#J^ A4 4U«HW&aU*« 
-t^+^fc— ^*SL*** HLR, jH&ftM r 

5 HLRiL^/B/ttjIMbHtf-*^. Ji* RNM HLR *H"**iMr 

^ J* MiftifilkM'ftSj. HLR A6 ftPMim RNM MMtflfZ^ft 

ft r ^ i^Kf^W-f ^^»#^W/ r MMft&iktfj VLR t , *W 
ft£ / ^ vlr t ^ ^ / , j£*f ^ r ^M^j &-*£^3/ft 
4, *»*^/S*^4Mr^*.^.TJt4b, HLR#4e.^]/ r ^^RNM 

gi>£^5W^w® a, pM,m Km^mr^m—^M^^^ 

-f^Nl, £i>&@ HLR^^^Nl^/'^^-#.#t##^J^/ r ^^/r 
^^A^^VLRt. #J^/ , ^^3^ r ® VLR t^/'"^; 
>i^'J#i^«^ B, RM^^^l/'^1t^-!-^^!i3/i f ©^^ 
15 Q N, «*3>&a HLR *2rf ^ N fc$\f>¥>$rtfb$m ( ) 

#/vS'JJ?) / #f,£#I B ^ 6^ VLR t . 

&f-_h^#^, A7, ^ft r ^m^JkMn^^^ 
iz^, ^mm # msc ( ^ p i^^^-^T?icH r «^tfj-t*s> ) 
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})3M,mtf) HLR ^J«Mi&&, j?3^gj#fr HLRi^®# RNM iflMM "S" 

^^^4-^-!-^), ^'J^^^/'^, #2jJ3/'i#te5/fir&, 

5 *P/fl/ r U iftft&tf) VLR ^Jbh, VLR 

#£ji&iiHt&, ^jft^>f.W ^ MSC $t£«M o &)3M,m RNM t , 

m r T^^-f-^ n Ni 0 

^, ^^T^Mi-i-t-it^, #&mtoY3L$Lfrmk (USSD) ^ 
HLR RNM ffl f 7 faSLMiM > ^^^SI^, RNM f* 
SiJM/'^A®, RNM#7it^Nl 0 



WO 2004/006592 




jj3>fc m HLR i$J RNM if$L%iKft f> <frm*J&&?h &-fc-f$k , RNM &>i$i 
^<#^ilt§7 HLR, >M.^^f^>P^^^^-^^ p, io ^ 

15 &^^&&7!r&*r^mrtf—^7t^£h> M^Mmtf) hlr 

(VLR i^Aih), ©jtb^JU/'^^-^ 
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Ifc-f AMPS (&i&&-#]lLmt&&i&)> GSM ( ^«^it>ft 

5 D-AMPS ( $1^ ^ $Lmr%~ ), CDMA (^^iih), 

iMT-2000 c mfc^tm&^^%^^^^&M&fafo) # 
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4fe*J*BSC. MSC, VIA *>PM,&%% 

HLR, grftfa&T, ifcfete, J.**"— ^^"f *Mf«* RNM; 
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